Benzodiazepine receptor distribution in severe intractable tinnitus.
Tinnitus affects nearly 50 million people in the United States, with a minority demonstrating marked functional impairment. Alterations of gamma aminobutyric acid (GABA) neuronal function and benzodiazepine receptor (BZR) function in particular have been implicated in the pathophysiology of severe, chronic tinnitus. The purpose of our study was to evaluate the distribution of BZR in the brain using 123I-iomazenil single-photon emission computed tomography (SPECT) imaging in patients with severe, intractable central tinnitus. Six patients with severe intractable tinnitus received a bolus and constant infusion of 123I-iomazenil intravenously over 7 hours with SPECT and magnetic resonance imaging of the brain. After magnetic resonance imaging coregistration, standardized regions of interest were placed over the cerebellar, frontal (control), superior temporal, hippocampal, and thalamic regions bilaterally on (SPECT) images. Venous blood samples were drawn at specified intervals to determine equilibrium distribution volumes (V3') for each of the regions. Variation in V3' values in homotypic regions were calculated using a Wilcoxon signed rank test. Twelve normal control subjects were compared to the study subjects using statistical parametric mapping. Comparison of homotypic brain regions showed statistically significant asymmetry in the V3' data in the superior temporal cortex (p = .03 for both). No statistically significant difference was noted in any of the other regions studied. Comparison of the group of study subjects to healthy controls revealed an insignificant trend toward reduction in BZR density in the frontal lobes bilaterally (p = .000) and a reduction in the cerebellum (p = .045). Current understanding suggests GABA receptors and the temporal lobe system as the final common pathway. This pilot study suggests possible alterations on 123I-iomazenil SPECT imaging and the need for larger studies.